The design approach to shear buckling resistance evaluation for corrugated web being a part of a steel beam exposed to fire is presented and discussed in detail. It is based on the experimentally confirmed interaction between the local and global elastic instability failure modes as well as on the possible yielding of the whole web cross -section during fire. Conclusively, the new formulae, adequate for specification of the suitable shear buckling coefficients depend not only on the web slenderness but also on the temperature of structural steel. The methodology proposed by the authors can be added to the current European standard recommendations given in EN 1993-1-2 as a well-justified design algorithm helpful in reliable evaluation of safety level for steel beams with slender corrugated webs subject to fire exposure. It seems to be highly desirable, because at present there are no detailed instructions in this field.
INTRODUCTION
It is a common knowledge that in the case of a steel beam with corrugated web such web fails due to shear buckling or yielding while its flanges resist the whole bending moment. Therefore, it is usually assumed that the considered web can carry only shear forces applied to the beam and estimation the value of its shear resistance Rd V becomes the main goal of many analytical models. According to the approach given in EN 1993-1-5 the design value of this resistance is assessed by the specification of the effective shear buckling coefficient c χ : 
INTERACTIVE SHEAR BUCKLING COEFFICIENT
The standard approach presented above seems to be very simple and easy to use; however, it is necessary to say that it is not fully correct in mathematical sense. Let in random realisation the resistance ( )
be the random variable, usually being compared with the associated shear force treated as the concurrent random action effect. Such assumption does not lead to the similar conclusion, dealing with the suitable design values, that 
proposed by many authors (Eldib, 2009) . In further analysis two most popular of them are considered in detail. The first one is written as follows:
The exponent n is here most frequently adopted as 2 = n (El-Metwally, 1998) or even as 3 = n (Sayed-Ahmed, 2001). Let us notice that in case when only interaction between global and local elastic instability failure modes is considered, whereas the influence of web yielding is neglected, this formula is shortened to the following form:
in which also various values of exponent n can be used, particularly 1 = n (Bergfelt) (Driver et al., 2006) , 2 = n (Abbas) (Abbas et al., 2002) and 4 = n (Hiroshi) (Hiroshi et al., 2003) .
Multiplication of both sides of Eq. (5) by ( )
, then:
Similarly, starting from Eq. (6) one have obtained:
GENERALIZATION OF THE STANDARD APPROACH TO THE FIRE CASE
To evaluate considered web shear resistance under fully developed fire conditions not only the yield point reduction specified for steel the beam is made of must be regarded through the substitution in Eq. (1) 
To study the influence of fire temperature on instability coefficients it is convenient to rewrite Eqs. (2 ÷ 4) into the alternative formulae being easier for interpretation: 
It is easy to show that, for fire conditions:
where
Values of the reduction factor
are also collected in the standard EN 1993-1-2. 
Let us notice that both Eq. (15) and Eq. (18) are fully adequate not only in relation to trapezoidally but also to sinusoidally corrugated web. Identification of the relations presented above allows to generalize the definition of the suitable relative web slendernesses, previously specified by Eq. (3). They are now expressed by the following formulae:
In consequence, Eqs. 12 and 13 are changed into the form: 
Finally, having substituted both above equations to Eq. (4), the relations between the instability coefficients and the relative web slendernesses, adequate for fire conditions, can be obtained. They are given as follows: and both are illustrated in Fig. 1b for selected values of steel temperature a Θ .
ALTERNATIVE SHEAR BUCKLING COEFFICIENTS SPECIFIED FOR FIRE CONDITIONS
Regarding an alternative design approach, proposed by the authors (Maślak, Łukacz, 2012) and dealing with the concept of interactive shear buckling coefficients, suitable generalization of the factor defined by Eq. (9), or in the simpler version by Eq. (10), should be made, with respect to the solution obtained by Eq. (19) . Consequently, Eq. (9) can be rearranged to the following form:
This formula is possible to be written in a simpler way:
Similarly, considering of Eq. (10) leads to the conclusion that: but it is significantly strengthened when the web temperature becomes higher. The alternative approach proposed by the authors to the assessment of the value of shear buckling coefficient specified for fire conditions, in which the experimentally confirmed failure modes interaction formula is taken into account, seems to be more satisfactory and better justified in relation to the commonly used classical standard design technique, when the global and local buckling modes are examined separately. Detailed relations being the result of application of the formulae recommended in the presented paper are shown in the diagrams completed below (Figs. 3 and 4) . 
CONCLUDING REMARKS

